Pathophysiology of metabolic acidosis: effect of low pH on the hepatic uptake of lactate, pyruvate and alanine.
The uptake of lactate, pyruvate and alanine in perfused rat liver was investigated under normal perfusion conditions (pH 7.4, PCO2 40 mmHg) and under conditions mimicking partially compensated metabolic acidosis (pH 6.9, PCO2 20 mmHg). At 1 mM lactate as well as 10 mM lactate in the medium a lowering of pH from 7.4 to 6.9 did not affect the lactate plus pyruvate uptake. A significant effect of the low pH was seen on pyruvate uptake which at 1 mM lactate was increased from 0.027 +/- 0.008(4) mumol/min per g liver at normal pH to 0.084 +/- 0.013(4) at low pH. At 10 mM lactate the liver produced pyruvate, but the production was significantly reduced by a lowering of the pH, being 0.45 +/- 0.13(8) mumol/min per g liver at pH 7.4 and 0.22 +/- 0.06(4) at pH 6.9. THe counterbalancing changes in lactate metabolism were too small to attain statistical significance. The stimulation of gluconeogenesis by an increase in FFA from 0 to 1 mM in the medium was unaffected by pH. Alanine uptake was decreased from 0.48 +/- 0.05(6) to 0.39 +/- 0.07(3) by lowering the pH from 7.4 to 6.9. We conclude that metabolic acidosis does not in itself inhibit the capacity of the perfused rat liver to remove lactate and pyruvate from the blood. If the same is true in man, no beneficial effect of bicarbonate treatment on lactate clearance in patients with lactic acidosis should be expected.